Exencephaly and axial skeletal malformations induced by maternal administration of sodium valproate in the MF1 mouse.
Clinical and epidemiological studies indicate that maternal use of valproic acid (VPA) during pregnancy causes an increased risk for spina bifida in the fetus. A proportion of infants exposed to VPA in utero exhibit a characteristic pattern of facial malformations. Despite the developmental interdependence of the neural plate and paraxial mesoderm during normal morphogenesis, the possible involvement of the axial skeleton in VPA-induced NTD has not been clearly documented. So the objective of this investigation was to determine the nature and extent of involvement of the axial skeleton in VPA-induced exencephaly in the mouse. A single dose of 600 mg/kg of sodium valproate was administered (IP) to MF1 mouse on day 8 of gestation. This treatment resulted in significant increase in resorption, reduction in mean fetal weight, and exencephaly (25%) of live fetuses. Several craniofacial malformations and subcutaneous haematomas were associated with exencephaly. Alizarin red-stained skeletal preparations revealed maxillary-, mandibular hypoplasia, absence of skull vault, hypoplasia and/or agenesis of basicranial bones, and obtuse angulation of the craniovertebral junction. Hemivertebrae, longitudinal fusion of the vertebral arches and bodies, accessory ribs (cervical and lumbar), fusion of thoracic ribs, and several patterns of sternal variations were observed. Nonexencephalic VPA-treated embryos exhibited mandibular, maxillary hypoplasia, arched and cleft palates, cleft lip, kinky tail, and vertebral and sternal anomalies. Treated embryos at early stages of development revealed delay in elevation and fusion of neural folds, distended IVth ventricle, kinky spinal cord, incomplete separation of somites and growth retardation. When viewed in light of the published work on VPA action on embryonic systems, these observations suggest that abnormalities associated with VPA-induced exencephaly may be due to either a direct action of VPA on the precursors of these organs or secondary to its action on neural tube. A significantly high incidence of NTD and their consistent association with defective development of the axial skeleton suggest that this is an excellent experimental model for investigating the pathogenetic mechanism(s) of VPA induced NTD.